Gadolinium-loaded polymeric nanoparticles modified with Anti-VEGF as multifunctional MRI contrast agents for the diagnosis of liver cancer.
Molecular imaging is essential to increase the sensitivity and selectivity of cancer diagnosis especially in the early stage of tumor. Here, we designed a novel multifunctional polymeric nanoparticle contrast agent (Anti-VEGF PLA-PEG-PLL-Gd NP) simultaneously modified with Gadolinium-diethylenetriamine pentaacetic acid (Gd-DTPA) and anti-vascular endothelial growth factor (VEGF) antibody to deliver Gd-DTPA to the tumor area and achieve the early diagnosis of hepatocellular carcinoma (HCC). The Anti-VEGF PLA-PEG-PLL-Gd NPs exhibited high T(1) relaxivity and no obvious cytotoxicity under the experimental concentrations in human hepatocellular carcinoma (HepG2) cells. The results of in vitro cell uptake experiments demonstrated that the uptake process of NPs was both concentration and time depended. Compared with non-targeted NPs, the Anti-VEGF antibody modified NPs showed much higher cell uptake in the HepG2 cells. During in vivo studies, the targeted NPs showed significantly signal intensity enhancement at the tumor site (mouse hepatocarcinoma tumor, H22) compared with non-targeted NPs and Gd-DTPA injection in tumor-bearing mice and the imaging time was significantly prolonged from less than an hour (Gd-DTPA injection group) to 12 h. These results demonstrated that this novel MRI contrast agent Anti-VEGF PLA-PEG-PLL-Gd NPs showed great potential in the early diagnosis of liver tumors.